The covalent attachment of multiple fluorophores to DNA containing phosphorothioate diesters results in highly sensitive detection of single-stranded DNA.
DNA fragments containing multiple internucleotidic phosphorothioate diesters, prepared by either chemical or enzymatic syntheses, are amenable to labeling with the fluorophore monobromobimane. With the incorporation of phosphorothioate diesters at each internucleotidic site, multiple fluorophores, ideally one for each nucleotide residue, can be covalently attached to the DNA fragment. The presence of multiple labels can be expected to interfere with analysis techniques, such as polyacrylamide gel electrophoresis. To avoid such problems, the fluorophores are introduced in a "postassay" fashion, that is, while the fragments are still embedded within the gel matrix. The detection limit (to the naked eye) for multiply labeled single-stranded DNA containing hundreds of base residues is in the low femtomole range. DNA containing greater than 1000 base residues can be visualized in some cases in the subfemtomole range without the use of sophisticated electronic instrumentation.